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The length of the fibres is determined as follows. A mirror
K (Fig. 18) with a horizontal line on it is attached by a brass
arm to a slider Z, worked by a screw with milled head M at the
top of the instrument. The screw is worked until the horizontal
line on the mirror, the horizontal line given by the top of the
piece GH} and the image of the latter in the mirror K behind it
are in one line. By the motion of the screw, a mark on the nut
at the top of the slider L is brought to some position on a brass
scale S attached by brass connecting pieces to the piece.A shown
in Fig. 19. The length of the fibres is eqtial to the reading on
the scale $ increased by a constant quantity.

Any alteration in the length of the scale due to temperature,
&c., is thus given by measurement in terms of divisions of a
brass scale, so that the length can always be obtained with
almost perfect accuracy. The residual temperature correction is
indeed quite negligible for even large differences of temperature.

A small needle n is hung from an arm of brass which is
attached to one side of the box, so that the needle, when in
position, can hang with its centre as nearly as may be at that of
the ring-magnet. A small mirror m' fixed at right angles to the
axis of the needle is carried below it.

A forked piece of wood prevents the needle from turning
round, and enables it to be placed at once very near the centre of
the ring, while copper pieces p}p9 on the sides of the case, damp
the motion of the ring-magnet and limit the free space in which
it swings to about 1 millimetre of clearance on each side.

Changes of the positions of the ring-magnet and of the small
needle are read by means of a lamp and scale, or a telescope and
scale, in the ordinary manner. (Of course a telescope and scale
free from iron must be used.) By properly arranging the positions
of the two mirrors a single telescope, with, if necessary, two
scales, can be used to determine the deflections of both magnets.

The method of using the instrument and its theory are as
follows. The bifilars are adjusted so that their plane is approxi-
mately east and west, then the ring-magnet is placed in position,
and the deflections of the needle and of the bar carrying the
ring read off by their mirrors. If B be the angle which the
plane of the ring makes with a vertical east and west (magnetic)
plane, the magnetic couple on the ring due to /Jis MM cos 6.
The total magnetic couple on the ring is thus Mil cos 6 - L,
where L is a couple in the opposite direction due to the small
needle at the centre of the ring. Since, if necessary, all the
suspension threads may be single fibres of silk, or still better
thin threads of quarte, the torsion of the bifilars may be neg-
lected. Hence if a bo the angle which the plane of the ring
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